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Interpretation of origin and behavior of the controlling systems,
I, Reviiew of previcus discussion,

1. Purpose was to show that syvstoms present that contrcl genic action in
mann=r not quite like that of Ds - Ac or that of al - Dt,(whicﬁ a e much
alikq}

These other systoms, heve basic pattern however that is similar --
conLﬂol of genic action; evidence suggests that segregations of controlling
units occur, Heiotic aepregat -ons obtained and linkapes noted, Results
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IT, Controlling systems revealed by the b.f.,b. cvcle, oncluded that they

do not arise denovo but are pres-nt in the normal nucleus -- function in

1

some pr:cise way during the develovment of the organism,

a). Somatic segregations occur, changing the constitutions of the sister
nuclei W th respect to the controliing unit,

b). These changes resvlt in subseaucnt controls of the action of swecific
genes,

¢). For the genes to become active, some change must occur ab the locus of
the gene,

d). Some mechanism must be present in the nucleus that initfsiates these
changes in nuclear organi.ation and constitution,

e). Believe th1s mechanism associ-ted with the heterochromatic elements of
the chromosomes -~ primary initiators of the changes that subsecuently occur.

f). The pattern controlling genes, the "switch" genes, etc., may be
expressions of their action,

III. <The recent studles of otners showing the mechanism outlined in this
series of discussions®

1, Work of Brink and students on the var, P locus in maire: lave cone
To same conclusions regarding the controls of the patterns o? variezation
expressed, ‘gve found the transpOSan units, liave found the twin

sectors of the types described in this series and have investigated the
progeny derived from them, Confirms the story here presented,

2. Peterson, in mai-e, has found system controlling variesation that also
arvears to ollow the =main coqd1t1ons here discussed -- the controls of
genic action; transpositions of the controlling unit comparable, in many
respects to Ac but not Ac.

15 * 3 T . - N e T
3. ‘he studies of the "Hi' mutation factor in Drogsophila by dves and
Hinton -~ suggests controlled chances at certain gene loci and controlled
types of chromosomal alterations that occur at specific loci,

o Somatic crossing-ov r as observed by Stern, Sone
suggest a controlled system in opcration here to rgive p
exchanges vetween certain chrcmosoie components,

cas~s stronsly
cise tvpes of

re

e

5. Many suggestive cascs in literature. “he cythlogical cases

most inscructive in this respect, Review will be given of represontative cases



IV, According to interpretation given -~ that the effects deseribed re-resent
those normally occurring in develonment -- we rmst account for their
appearance in the stocks uzed hsre,

1, 1f the processes described of ccntrol of genic action occur in
standard °tr”ins, their presence net readily revealed, This is because they
are activd at particular times, contpolled in tiis »e pvect, and therelo e
not observed as srecific gnits unless thev ave called modifiers,

2. If the centrols not rcgulated, a chaoite situation wuld occur,
regarding gene acticn, the regulation of develonment, the maintainonce ol
snecies, ctc,

3. The mattern controlling genes -- look very rmuch like the svstems outlined
a). The pattorns in flowers: strlklnglv controlled in many cace
b). The patterns of pigmented areas in the Lady Seetle -- again, a
striking casc of control of when the gene for nirment formation, or involved
in it, is effective,
O s nledy i -
L. If cneof there s smbems of control becomes "out-of phase’ -- stovks
working at a dii'ferent time in develonment, the resulis worJd be annarent,
Altered times of gene acticn would be noted, Varieration would rosult,

5. “he nechanisn of cnnng 2,
meke it clear that once such a 5#3
continue to be so, and would

I

genic acticn, elsewh-ve, wh

S utbliy ed in the discussicns, would
em becomes "out-of-phase’, it would
ne avnezrance o new c*:nxes in

¢ then would e put outeof-phnacsel

e 0

V. <‘he interpretation deocvfbed woluld reguire that in the normal develonment
of an o“ranlsm, somatic segrcrations should oceur, [Vihe nuclel should not
all be alike, ™ Arain, changes at particular gene loci should ocecur at
specific tyres, leading Lo nuclei with diffcrent vnotentialities for cenic
i . ?
action, Qd\uu T A R atiuds
1. #What do we lmow ab’PuAgéﬂPulC segrecati ns? “ About dirfference
genic action in different nuclei of an organism? lg therec any evi
to supnort the above intex mretations?

‘ 2. thore is a vast wealth of informatison in su-mort of the idens rmiven,
*hese arc ma’ ' nly in the arca of investicaticn Iriown as "eybology! and ruch
of it iz purely descrintive, Hany offt e pavers in tris Tield are not
xamined by geneticlists because of thelir hisnly tecihnical noture. logst are
not seen at all by biologists in otzer fieclds, The oo>c“vuumcro, howev r,
afe of vost significance, The field has only been and a wide
opportunity is present for experimensal investirations,

3¢ & brief weview will be given of tie nature of tris evidence, with
examples selccted for illustrations,. Will cover the following topics:

(1) ¥Yirferences in nuclei of organism W th respect to sets prezent,

(2) Pifforcnces in nuclei af orranisms W th resvect to particular
chrooso ies present,

(3) Dirferences with respect to component parts of the chrcricoscrme itcell:

L {(a) Large uegments to (b) the ninutest segments Imowm -- the bands
in the salivary gland tvpe chr mosire.



VI, Differcnces in nucleil of an orpanism with repgard to the number of sets
of chrorcgomes present:

le. Zygote -- starts out with two sets of Cﬂ”&”OS“:Bo, one Iror male and
one from female, During geve1001ent changes occur in the number of sets
of chro osomes within the nuclel. lnese are ccntrolled changes: certain
tvres of cells having certain specific types of chanses in sets, The
set may increase -- poly ploid nucleil; or the set mar be reduced -- to haploid
nucle, These changes occur at SDeCWflc times during the develooment of the

organlsm, Also, different mentods of chenge in set number ocrur,

. - ~ & . . . . .
The increascs in numbers of sets: By means of endomitosis -=- no mitotic o
divisicn fisures, Various methods of accomplis: 1wg this endomitosis,”I'usions
a). the degrees of increase: From tetra phoid to 2,000 ploid,

b). The ty-e of appesrance of chronoscies Polytene type - selivaries
r diffuse trpe -- Troguent; Qr, ccmbination of both,

The decreases in numb:-r of sets: Some interesting examples:

v L
Avrran 1HE

a). Tail of Rana (frog)., Epldermls is diploiq T iASS
- :FWdAM\N53jesenanme is han101d

b). Sea Urchin: A A "reduction divigien" in certain cells early in
cleavage §%age. 16 cell stage -- L micromeres nresent, These are 2n,

In division of micromeres, reduction of chroroscme number occurs to haploid,
These hopleid cells Tecome skeletal cormenents of ormnliem,

b). Increase of sets followed by decrcasc of sets: Culex, Very well
examined case to show the mechanism involved., 8eduction Boours during
metamorphosis period,

VII, Differences in nucleil with regard to certain chror iogcmes ol the
complement: Loss of chromosones at up@Clllc divisions: REmMAEXRRERrRE R
Non-dlsgunctlonc of certain chreoiosomes in ceriain divisions; Cther netrods
of accemplisiing the sane,

1, Best worked c ase that of Sciara: Outline on board,
Loss of chro wosomes at mitosis
Non-disjunction of particular chrcmoscme at certoin divisgion
I’asap'e of chroiwsone through nuclear membrane -- hir”l“ centrolled,
The experiments that show which nart of chrrrmoscwme is recnonsible

for the vhenomena,

When is this effect 1mp“essed on cent”ombres?
What mechanism makes the impression so precise?

2. The B-type chrcrosomes in nlents,. Very highly controlled non-disjunctio:
of these chrcrioscmes, Oceur at specific times and with s-ecific corsen IUENCES .
a). Example of this bercvior -- the B chrorcsome in maizes
diagram on board,

B-chrormcsene, as in the

-
Vontrol exerted at centromere ro cglon of
.on studlies showin

X chromosomes in Sciara,. The translocats

Rocorvs - L) tﬁﬂjﬂ ?ﬂ(ﬁaxuany? S TR LY QAT B
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VIIT, Differenccs in behavior of sets of chromosomes within same nucleus:
ﬁ)\. v, toudiesnid 2 1%
White . Monarthropalpus, Spermatogenesis:
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IX, Dirferences in anvcarance of diffsrent chromesores of a set in different
stages.,

a). The spmll chr-
11 11 i

1

oscme in salivary glands of Wihite,
i 1 i fenq
elland

b). The alternation in condensation of particular chro-osomes:

g —]\3\0\ 7&\4’7

X, Differences expressed by individual parts of chrormosomes in different
cells of an orsanisns

4). The chrosocenter regions -~ heierochromatin in Drosophila -- too
well known to commnvt on,

2). Condensed versis diffuse conditicn of segment of a chromosomne’

e

1%%\ 7~%w;b

3). Most exciting recent case -=- that of Pavan on Rhyndhisciara -- two
©

a), All eggs laid at one time -- W thin b5 mins,

b). “early all lorbe of one sex

¢).All develop at same rate - L2 davys to pupation. Common puparius formed

d). The changes occurring to snecific bands at ce tain times in '
development in the diffcrent tissues; change at particular band specific
for the tissue involved,

e). One tyre: at certain time, increase in D.N.A. and swelling of
particular band; Separation of comronents of the polytene bands --
Large Puff region formed, At certalin stege, shrinkapge of puff region,
Return to dense band, but now bad very much wider than befo-e the process
started, Increase in D.N.A. remainse Intervretaion: Multiplicaticn of
genes of this band, specifically, Yirferential beh-vior,




XTI, Conclusions on nuclear compositicns i organisms: Wide diffcrences
among the cells of an orrcanism with rcgard to the nuclesr cormesit. on,
Differs with respect to sets, parts of set, prrts of chrowscmes,evenparts of
so small ac a band in the salivary tyve chromosone,

Mgehangems : VYifferential behavior at certain mitoses: Loases of
certain chromosomes; Non-disjunctions of controlled tyre at certzin
divigsions, Passage of chromcseonme throush nuclear membrane,

XIT, Diffcrential nuclel resulting from specific divisicns: on genic
level,

1, Yaramoecium -- mating tyve reaction:

~ - - . 1 s "/\ ]
¢ ‘ f,}\ \ e aﬁm et Qo s d"%ﬁ) A,
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/ e

2. Tetrahymena -- mating tyve reacticn: Same as paramoecium except the
division is not as precise -- first or second division of macronugleus ,

3. Cose in Glomerella where mating type "mutation" occurs at specific
time in develorment of ascogenous hyphae,

XIII, The effects of svecies crosses: Cften quite bizaar,
1. Changes in the chroroscre cormlement: Various polyploid conditicns,

reductions, oceur in tissues that do not sho@w such rcactions in the
individual srecies involved,
[A] &

2. Case of Fetz in Seciara: Cross of S, x S,

The mosaic salivary gland?

3. Specles cross in HNicotiana, A. =x B, Backcrossed to A

A,A B comnlement: B chromoscmes eliminated sormztically,

ci
I.Y-

3e Altered genic action often noted; Variegation apicors,

XIV, The constitution of differentiated nuclei -- as shown when these
cells forced to divide,

a)., Treatment of root -- chemical (indol-acetic acidd, ces not affect
beh~vior of chromosomecs in the nueclei that regularly divide, Forces
nuclei that are fully difforcntiated to divide, Theh show a variety of
chre -oscmal aberrations, One type observed inec ell that had undergone
endomitotic division:
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The effects observed are very rmuch like thosze produced by Ds,

XV, Ds type behavior in othrr organisms than maize:

[©)

1, “ety - Sciara. Certeoin chre-osome, certain band region —- break
seen in all salivary gland cells, “howed that this wos genetically
controlled,

24 Hyacinthus - Darlington, Break in a partictular chrcmosome late in
developrient of the snorocytes, Genetic control

3. Vicia - Levan, With eertein treatment, break occurs at the
nucleolus organizer quite predictably,

o Dreyfus -- brezk in arm of particular chromosgome at certain division
in the spermatogenesis of .

cn effect following
Ds, Chrorcece br aks;

in region of a chromcsome

5. Catcheside - Uenotrera. His case of posisl
translocation: Zvidence much like that found for
chromosome duplications and deficiencies of certel
in the transloe~tion comrlex,

XVI, Conclusions:

1.
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